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(January 1987 to December 2000)

Akira SHIMIZUY", Yasuo MIYABUCHIY, Takanori SHIMIZU", Yasuhiro OGAWA?,
Hiromu DAIMARU?, Tamotsu SATO? and Miyuki TAKESHITA®

Abstract

The Sarukawa experimental watershed was established for forest hydrology studies in a warm
temperate rain forest in Yoreshi, Takaoka, Miyazaki, Miyazaki (previously; Yoreshi, Uchiyama, Takaoka,
Higashi-Morokata, Miyazaki) in the upstream parts of the Oyodo river. Hydrological observations started
in 1959. The results of observations from this experimental watershed were gradually released in the
years following 1967, when standard observations were started. Observation data for the 20 years of
1967-1986 has already been summarized and published for each ten year period. Continuing these reports,
this report arranges observational data from a total of 14 years, adding four years up to 2000 to the decade
of 1987 to 1996. The report summarizes daily precipitation and daily flow, etc. It also gives an outline of
the site conditions, geology, and other information regarding the watersheds constituting the source of
the information gained from these observational data. Furthermore, the results of an investigation of the
vegetation and changes in the growth of stock, along with a birds-eye view of the experimental watersheds
are described in the report.

Key words : Sarukawa experimental watershed, precipitation, runoff, hydrological observation, warm-
temperate region
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EibER (AHED, 1966) Z/ L CiRHEICER L 2,
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Table 1. EJIARMBKGAERI DR T

M. AR, HENEA BB OSENIC K 2L TR hiHE
U, BIHEG LRIE E 2 728, B4 11 B OHEFE

HICZe s 2 i HE IE2E 21T > THEsR O#ER 2 X -
Teo Flo, BURIC—RIFEEOME THEIC K 2 KED 1
WA FLE L, ZOBRICIE it si 5 $ kil &
W TR THED, WERRRIREICZ ST, TDOXI &
BEcid, MR Z2 D T 2 JUNBRE B RIE 1 LER
DN K O KRR HE 21T 5 T,

IKATE 62 B B H Rl KN RHE KN ZE 8 72 1R RIS R L
CHET 5, ZOEOLHITARMKICEKERE N, £D
PO VER R T T — XD PCIZ AT 5V A
TLTH2, > T, WXPHIROFZEIC X 2 HEEHD
DEDRRVOMNT Nk LGRS AT LAIOYIFR 7 b
FTTMCKBRMELE Clee Tl BHNMERICBN TS,
BRI K 2 YERb ok D, e eiEiEic K%/
WFEEEOZIECHETBE T TILNHD,. Thick?b
RHBHNT VD, Tz/2L. HidfOMEZ T Y 2)ba
AH—DfFRIC KD RELHEET N, £/l BED/ v F
FEE DICDWVTIEBG#E R Y b OFRE R &I K B 0L
DWEZK>TED ., SHRIEKRMPR DT S & T8
TNTWV3,

Some geographical feature of Sarukawa experimental watershed

AR (Watershed)
AN | 5iR TSN =R
(topography) No.1 No.2 No.3
R (A) 6.556 9.174 8.181
Area (ha)
i 370.2 358.1 288.1
Highest altitude (m)
rgliy it 262.9 232.3 202.4
Lowest altitude (m)
= 107.3 125.8 85.7
Relative height (m)
THE (Lm) 261.3 393.3 380.6
Length of main stream (m)
TR LB 22.2 17.45 12.42
Average slope of main stream (degree)
TEARGREL 0.96 0.593 0.565
Form factor (A/Lm?)
JE PR 10184 1262.3 1207.8
Circumference length (m)
F - LIROFRIEE 1470 1890 1690
Stream length (m)
D 118.7 92 123.5
Valley density (m/ha)
SR 34.4 32.3 32.3
Average slope (degree)
ST N54° E N 10° E N26° E

Adjusted azimuth
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LTWaH, HE - MOoREIC DWW TIERTE LY D
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1999 fEWE T CHIFE AT e x 28 rp B B 2 i U C Ak B
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TV T MR LT, #HEEEMUTOXICKS (PR,
1972),

Yro= Yeo - XM R TE R OHEE A
Xy © KASAR D PR ek T %%
R=V,/% Y, /IR e wE

X, « INEEAR DS e R
. HEEMEOBHERA S BN RETH 2 M, Filko
EBRZEOHEZ HINE UTW 5 DI bl 7 ks i
ICDWTIEMET Lo 7,
BAMWETFIEZLLRO@ED TH %,
OF gz G BHFIC LD . MK %,

RX,

\ @OPKHHIX 7 T & HHlEE O R 5K R % b % T2 b I [ e

Ty FEBRICERET B,

@7 my FNTHER, fE. BT - Mk TSz
5, X, HWEAREAREDICOVWTHIREREHET
Do

@HI 1y MCRIST 32 EE EO T ay MO
THIRERZHHT 5, T OREZ B & i L
THEF DM EZTERT %,

OHFBHERE oy MERE OREGRE OO
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®©ZehEEN S, [[—MHHOLEIFICTE > TREERE
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EHBEHTET 5, ThHKIEARDFGME x h & RHE
MOHEEME Y 2155 C LICHNT %,
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L2 B EZ 1974 45, 1978 4, 1986 4, 1992 4,
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8 ~ Fig. 10 I B HFIKDOMAHDHERE ZHLD & L Tz, Hl
Z & Fig. 10 - 3 1%, 1996 ED M SRDOMAHKTH % HY.
A FMROMIC JLIERS 2 KR AF - b/ FIRESHMD RS
N,

323 #HhoZI

2 E) SR ERAER KR T 71y bty MMz
> TRELIHAZHH L. LdoX TNy Ty T
D ZTTTHED DT ERE7Z /T U T D &2 H

|Bulletin of FFPRI, Vol.7, No.1, 2008

Fig. 8-1. 1 =5iROMMEK (1974)
Forest type map of Watershed | (1974)

A

\%
)

nammsEE—ay

\ £/ Rzt

\

Fig. 8-2. 1T 5 IRDOMHMHK (1992)
Forest type map of Watershed | (1992)

(_/é%zf’éﬁ A\

(X
&

Fig. 8-3. 1 EROMHIK (1996)
Forest type map of Watershed | (1996)






Statistical report of hydrological observations at the Sarukawa experimental watershed 21
(January 1987 to December 2000)

H U, TORE, Bafiaicid@EeE 7y b TiEsnk
Bt dh ARz - 72, M OER Z R TEAMIT L
THIBANCHREI L t%, haH 7z b D FHERZRHL
Teo 753, MERMEICIIREAE PR R O M R 72 fi
Lico TOEXHICUT, BRI E Y ¥ D 1958 4/ 5
1996 4 X T DM D FEFE A B 72 el i sic DV Tk
WTFig. 11IcE &z, Fig. 111k % &, T 5D
HBRIDY 1982 F DFMAR N T F DB O AR CRKIRE
HrewiFEHICKZEE) ICehhboTHEICE &L
REL, [ BRMEEDEEmOERZHERL TS L
Wbhho iz,

4. HEKkEE

Table. 31C 1, I, MERD 1987 ~ 2000 D HEFKk
&= HifiiEZ2nR Uiz, HEKE « HiRibE & ISk
(mm) AT TERBILTED, BifihE M) k&Aoo
i Table. 1 Oy RS 2 H & iz, ARalER T,
BNRE DL U 2 W T H % &2 BIILY Y 5IKED
KYgobeLTHEH, RMETE LA LHZKEDKY]
DELTEEDTWVS,

-
-
L -

51THISCHR

IR =2« WK 52 - EigE R (1996) K NARMELKEER
MR (1977-1986), HREAF#R, 370, 31-75.

FUNSZIG B e e (1982) 21T ARPREH 7K Gl it ]
i (1967-1976), Mk, 317, 147-190.

HFUrE =« ik 1 e AR - FREIER] (1960) £
BUKGABRER 1 My, RJIEUEH o P & g,
FRERAFH, 123, 45-70.

VEIRIEN (1972) #RMHIE, EAHRR, 5, 170-177.

TR 52« e « /KB HE - /IZET - Bk E R (1999)
ENARMEKGLER I D f A & ZBRZE L, FAMTUN
it 5, 52, 103-104.

FIHREEES « B [ - FRHIER (1962) Z)11BUKGLBRES
2 [Ele ey, BRI O R A OBEEIC DWT, MRk,
140, 89-99.

FIHRRIRR « FRHHIERT - 7T K 52 (1965) &)1 BE/KGEERES
3 [m¥ey, AR HEOMEICDOWVT, MR,
176, 89-99.

FIHALER - 17 F 52 (1968) KJIEE/KGERERES 4 ¥ 5,
BN O, WAKE, RERICOVT,
WEHE, 216, 127-168.

he nre
h

)\
> o m
=E=

Jjn ajo Jfo
if Sit
S 5

&
H

14%(1982) |

-
-
-
-
.
-

PEDES

200+ 1,5 5545(1965)|
I S5E/X1E3(1967)
150 = M5 XX HE#(1967)
100 A
Y
50

| | | | | | | | | 1
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

Fig. 11. RJIIFRMBELKEER I DFRZ (L

year

Change of growing stock in Sarukawa experimental watershed

|Bulletin of FFPRI, Vol.7, No.1, 2008



22 SHIMIZU. Aet al.
Table 2-1. EJII 1. 11, 1 SIROMFEME IS
Description of forest types in experimental watersheds I, 11,
1l
| SR
P mE LIRS A
(m) (%)
(=Y N 13~15 80 v/ F
I s 6~8 5 Y<7Y
1 ACAR)E 3~4 60 RYINRZT
IV SRR 0.5 50 JaA4Fd
D% v/ FMTIEHEM, NEOHEREH
BAIZ &
1=K
a4 OV AWK
R e higeR LR R I o mE figer BN
(m) (%) (m) (%)
I Rk 20 8 VA - (Y N 12 ~ 13 85 VA
LTINS A
I dgARk 13~14 30 woyahy (| % N - -
T AEA ) 3~4 20 AR/ F- HAKAE 3~4 50 avA -
RYNZT [k
IV FiA)E 0.3 50 KVYNHFTITE IV R 0.5 35 anN/AaArvuse
D% A KL MR 80 4F D% O A JHAE
fHIARD D
=R
P i " LIRS A
(m) (%)
(W% NI 16 ~ 17 70 AF
AR - - -
T AN 3~4 15 a7y .
ARXAY
IV FiA)E 0.3 40 JaA4Fd

ARG IZET i

7% 1% 2008]



Statistical report of hydrological observations at the Sarukawa experimental watershed
(January 1987 to December 2000)

Table 2-2. &)1, 11, Nl ZROHBf#H
Species in experimental watershed I, 11, I11

[RERINDYifE ] 11 SRR 11 SR O 1SR Ok
v/ VAR O VAW

EEES 1w WY [ LI VA Lk 1wV K% 1l
v /F 5-5 TINTA 2+2 +1 avA 2.3 1.2 z3% 44
PIVEUANT  + avA 2- <ew 1-2 1-1 EE +
VriZaa + UIYuHY 1-11- vIvaiy 1-2 ary iy 1-2
e 27/ F 1-1 +r2 AR/F 1-1 1-2 Y7 LIYF 1-1
RYINRT 2-2 IZF 1-1 YTWNF 1-1 ARXHY 1-1
1 XA 1:21-1 AFAHY 141 7Y 1-1 Td/F 1ol
TOAE 1.2+ VavFauIAHF + THANT 1-1 I= /) IRF 1-1
TIhY 1-2 YI7=wirA + TOAE +e1 o+ o+ VavFauAHnF 1-1+
AN ES 1-2 VRS + YI=wirA +-1 KYINET +-1
IAVRAUIZE S 1-1 [<UES + AAFY +e1 ARET +01
LFAHY o1+ EAIZUN + XTI A + + D +e1
[k +-1 ARy + FFUAF + TIhY +
N THF +-1 Hd/F + INVEF + + Yvew +
POV + PO VES 1:2++1 IZF + THAE +
RS + RYNZT 1-2+-1 ZmnNAg + [ +
RYINAZET + AARF 1-1 Y~/1%€ + =y | +
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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(January 1987 to December 2000)
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)

[AR] €T'T¢ v88T g€ ¢S'TE€ 9287 ¥0'Lc GOV 9T'¢T¢ V2Z'69T <6€TC GEEE L9'Gy  T00E ¥8¢L G0WC _MHM\_._.
€T°0 70 €20 00 8¢ ET'T 90T 00 T€
0T'0 o 620 00 €T 8’1l €9'T G9T 9T'€ LV'T ST'T 00 qT'8 L6'S q0'L q'LE 0€
710 €0 €0 00 GS'0 €590 8€'0 00 89'¢ €6'T 6E'T 0¢ 70'S T8¢ 28'¢ qTE 6¢
170 0 9€'0 00 (040 €590 8€°0 00 9L'€ 60°¢ 8’1l S0 98T 750 080 S0 8¢
Y10 0 040 00 G350 €390 8€°0 ST 89'¢ Gq¢'e 29T S0 0€¢ €e'T VLT 00 LC
10 0 0S0 00 140 €590 8€°0 00 8G'¢ (0 4 €6'T S0 €C’e 08'T S0'¢ 08T 9
9T'0 ¥'0 GG°0 00 0 €50 8€'0 00 88'¢ L1C Te¢ 00 or'e 620 ST'T 0¢ 14
¥T°0 8170 960 00 o €50 8€°0 00 qc'v 75'€ 86°C ST 09¢ 6€°0 L0°S 09 124
0c'0 050 960 00 8170 €50 8€'0 00 89 (A 6T°€ 0'G¢ 9L'T 650 'S Sy [ X4
LT0 €50 980 00 6€0 €590 8€'0 00 vT'€ 14 14 00 18T 66°0 099 0T [44
0c'0 S0 980 00 6€0 €590 8€'0 00 G8'¢ vZ'e GC'e 00 19°€ LLC ¢e0T G¢€ T¢
0c'0 960 960 00 €e0 €590 8€'0 00 LL°S vy e9'v 00 g0y 78'€ ¢T'TT  0T¢ 0¢
L0 960 yASH0) 00 70 S50 090 00 180T LZ'L 00'8 00 €6°¢ 08¢ qT'S q'ac 6T
120 960 650 00 090 050 8T'0 00 gc'¢ce 1€¢c LS8 00 67'T 29T 0S'v 0'9¢ 8T
0c'0 960 090 00 [ ¥'0 (0)40] S, 8v9 0219 ¢¢SL S66 0T'0 1710 0€0 00 LT
8T°0 960 €90 00 60T 670 (040} Qe 69°'TT 188 e8vT  G'/S 8T°0 LT0 €0 00 9T
920 960 G990 00 60'T 670 6€°0 00 vZ'e €¢e 6G°€ 0'8 960 92’0 140} 0LT 1)
92’0 960 G890 00 60'T 67°0 Se0 00 6 69°€ 60°L 00 600 170 LE0 qT T
Tl 960 G990 00 60'T L0 690 00 €0¢T TPoT 8T9T O€T L0°0 0T'0 T€0 00 €T
[4A0) 960 990 00 ET'T 670 ST'T 00 GCvT  LE6 96¢T 088 800 0T'0 (040} 00 cT
g0 960 690 00 €CT €590 61'T 00 o 9€'0 1.0 00 600 0T'0 6170 00 T
620 960 GL'0 00 vE'T 950 VLT 00 €50 817'0 160 00 0T'0 €T0 25’0 00 0T
€0 190 [AN0) 00 8E'T 190 80°¢ 00 990 TL°0 [AA) 00 €10 10 81'0 00 6
0€'0 6.0 ¢L0 00 8E'T 090 e 00 vT'T ST 11°¢ 00 6T°0 [4A0) 250 00 8
€0 160 9.0 0T 0S'T ¢L0 0g'e S0 vee T9°¢ Y19 0'0e 9’0 LGS0 6.0 S0 L
8¢0 160 GL°0 00 €6'T /80 9¢'¢ 0TI €0 L0 /80 0'S v0'¢ S6'T 16°¢ Sev 9
o0 00T 9.0 00 eL'T €90 9.0 00 T€0 €0 180 00 vT°0 600 [AN1} 00 S
8€'0 10T 7.0 00 70°C 790 9.0 00 o 70 G8'0 00 10 0T'0 0¢'0 00 14
LGS0 e0'T 180 0T 9T'°¢ 0L0 080 00 290 290 L0'T 00 710 0T'0 6T°0 00 €
8170 8E'T 6.0 ST ve'e 8L°0 €8°0 00 Q7T 7T 78'T 00 Y10 [AN0) 8¢'0 00 4
.0 9T'¢ 060 00 9'¢ 060 €01 00 4% LE'E 16’7 ST ST°0 0C'0 SL°0 00 T
. . . uonels . . . uoneis . . . uonels . . . uonels  Aep
€ON ¢ON TON |ea1bojoi0a19N EON ¢ON TON |ea160j010318|/ EON ¢ON TON |ea1Boj0l0319|N EON ¢ON TON |eaibojoiodlsN [
e I ME L MAE i e MEE L MAE e e I MEE L M G chE I MEE L AE e
jouny uonendioald jouny uonedidald jouny uonendioald jouny uonendioald
HHY EE! Y B HHY B HIHY% B
Jaquisdaq [ ZT JaqWanoN H TT 1800100 H 0T Jequiardes [ 6
(ww : nun T ) (866T “Jaquiadaq - Jaquiidas) [ 2T ~H 6 by 866T
(enhunuod) (0002 - L86T) Hount pue uonendioaid Ajreq
() (000 - £86T) HHHHYAH - ¥DicdH € "alqeL

|Bulletin of FFPRI, Vol.7, No.1, 2008



SHIMIZU. Aet al.

60

LE€'G9T 8SLET LT'LLT 0'6¢¢C 0€'8¢T PETTIT ¢ZEV8T 00VE 8/¢T [TET 0LE€T G'€8 €STT 800T €¥'8 ovy _myw_u\._.
9L /8°¢€ /86T 00 (0]40 SZ0 ze0 08 1€
80¢ er'e LT 00 609 86t T€LT  §9¢ 70 870 120 00 0¢
95C 08¢ 60¢C 00 8Cy 6E€ Sv'6 ST geo 6T°0 120 00 6¢
6T'¢ 0ge TLC 00 97’9 08t 686 00 S¥'0 790 (0)40] 00 70 6T°0 44} 00 8¢
Ty 4% 9¢g’e 00 vLCl  Lv'8 9vT 00 70T SC'T LTT 00 250 6T°0 €20 00 L2
89'G LTS vy 00 ge'6c 0T'e€C 0T9E G0 T 0eT 05T 06T 69°0 vZ0 0€0 00 9¢
7.8 YA 889 00 44 60°¢C 99¢ 0'€eT 850 9¢€0 6€0 00 LL0 0g0 S€0 00 14
ST 8¥'¢T 6EVT 00 19T ST 06'T 0vT VLT 89T 08'T 9'6¢ 98T ST'T 6T'T STT ve
0£9¢ 1GT¢ ¢€¥6C 08S ¥ST ceT S6'T 00 vT°0 6T°0 120 00 880 Sv'0 89°0 §'8T €C
€9'Y 4] 4% (1) 44 6T 85T 95°¢ 00 9T'0 LT°0 120 00 IZA0) ST'0 L€°0 00 [44
6€'S §5'g 8r'y 00 Sv'e ¥0'C 9g'e S0 91’0 81’0 120 00 890 LT0 TS0 00 T¢
199 0€9 €89 00 8c’e 0ce e 06 91’0 6T°0 120 00 9.0 120 650 00 0z
L0'8 8L°L ze'6 STT 86't L'y LT9 S'8T 91’0 81’0 120 00 990 SZ0 290 09 6T
70T /86 SLTT  09¢ 69'T 19T €ee 01T v2'0 150 44l ST ZTo 820 vT°0 00 8T
8L¢C S1°¢ 0ze 092 60°¢C e0¢ 96'¢C 00 0z'0 810 810 0 07’0 62°0 v1°0 00 LT
or'e 297 LST 0¢ 16°€ 29 €8'S 00 6T°0 910 810 0 ST0 T€0 v1°0 00 91
eee 8r'T 69T 00 022t 8L0T 95991 G¥T 120 020 020 S0 €T0 €e0 vT°0 00 ST
9g¢ 997 66T 00 98'S L9°S 9T’ §'¢S 0z0 020 120 00 LT0 S€0 vT°0 00 14
S9°¢ ¥0'C ST'e 00 L0 86°0 SO'T S0T v20 020 120 00 LT°0 9g'0 10 00 €T
79'€ €Le L6€ 09 ¢Lo 06°0 96°0 00 0z’0 020 120 00 910 9¢’0 v1°0 00 49
L6V 0L°€ LTS 00 90'T ST'T 9e'T 00T ¥2'0 T€0 T€0 0¢ 0T'0 9g'0 vT°0 00 1T
67'0T T€'8 Z¢90T 00S ¥.'0 96°0 86°0 0¢ ST'0 ze0 ze0 00 1450 9g'0 vT°0 00 0T
6T'C 88'T €6'T 0L eT'T T 4 S'¢ €20 ze0 ze0 00 AN 9¢’0 v1°0 00 6
06'T 18T 291 00 90'¢ 494 89¢C 00 8T°0 ¥€°0 ¢e0 00 110 9¢'0 710 00 8
90¢ 05T 297 00 S0'8 AS:] ZL'8 0'95 92’0 ¥€0 ¢e0 00 07’0 9¢'0 v1°0 00 L
vee 05T €97 00 S0 9.0 0g0 00 120 ¥€0 Ze0 00 vT°0 9¢'0 vT°0 00 9
AR 697 8LT 00 LL0 017 650 00 440} €0 Ze0 00 170 9¢'0 ST0 00 S
vee €ee LEC 00 127 or'e S6°0 §'9¢ T€0 LE0 ze0 00 €T0 9¢'0 8T0 00 14
9y 99¢ ¥9'9 00 910 €e0 900 00 290 S0 ¥€0 ¢ 1450 9g'0 8T'0 00 €
€29 8g'e ¥€'€T  G'8 440 170 600 00 LL°0 190 990 00 910 9¢g’0 810 00 4
) 0g'e eyt 00 €e0 670 LT'0 00 T1°¢ 8L'T 96'T 5'9¢ ZT0 820 ST'0 00 H>
) ) } uore} } } ) uoney . . . uone) ) . . uore} e
EON ¢ON TON _S_mo_oho&m_\w €ON ¢ON TON _S_mo_ohosm_\m EON ¢ON TON _S_@o_oho&m_\w €ON ¢ON TON _mo_mo_ogosm_\m m_c
e I ML A g ehE I ME L A e et I ML A e e I ML A e
Jouny uonendioald Jouny uonendioald Jouny uonendioald youny uonendioald
EiHw B EiHu B EiHu B EiHu B
judvy | ¢ YoIleN | € Areinged [ ¢ Arenuer [ T
[CIR TRV D) (6661 'ldv - Arenuer) [ ¥ ~[ T =y 6661

(dnunuod) (000Z - 286T) ouni pue uonendioaid Ajreq

(Rcc) (0002 - 286T) EHWLH - B H '€ dlqel




61

Statistical report of hydrological observations at the Sarukawa experimental watershed

(January 1987 to December 2000)
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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(January 1987 to December 2000)

Statistical report of hydrological observations at the Sarukawa experimental watershed
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